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(54) GAS SENSOR AND METHOD FOR PREVENTING DETERIORATION OF GAS 
SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve durability by 
preventing accuracy deterioration of a fall in a detection 
electric current value or the like by a change with time 
through activation of a catalyst function of a detection 
electrode. 

SOLUTION: A gas sensor is provided with electrode 
activation means 100 which activate a detection 
electrode 50 in a measurement pump cell 54. The 
electrode activation means 100 comprises an alternating 
current supply means 102 which selectively sends an 
alternating current between the detection electrode 50 
and a standard electrode 38, and a second switching 

circuit 108 which selectively stops action of a main pump ^ 1 ^ ^ *! i I - ! 

cell 34, and a third switching circuit 1 10 which selectively a^^- ------ — ' 

stops action of an assistant pump cell 62. The alternating current supply means 102 is 
constituted of an alternating current power supply 104 which sends an alternating current 
between the detection electrode 50 and the standard electrode 38, and a first switching circuit 
106 which performs selective switching between a direct current power supply 56 and the 
alternating current power supply 104 as a power supply to be connected to the pump cell for 
measurement 54. 
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fctfSSi^ffifcilig <fc < -StMSI^tl^o 
[0 0 5 2]fct, M!B#Mt^I!l ©1151©^ 
i«£#X-ty^l OAm MtBH2§2 0?» 

[0 0 5 3] C©J§l©llffi©MM£#X-t 

yy\ oAm H2t^f J^t, Hi&tfH2©s 
1111 2 a&tfl 2 btT±T^e»«sn/-«tio^ 

iSfeSfcfefc^tensfe©^ it-^7o©±Tffi 
ta, ® 1 2 ©a«i 1 2 a st; 1 2 b t©«5t 

fl5B»*#*fci6t, 7;P5tt©|g^S7 2«2 

[0 0 5 4] tuIHt-^70S, ^lSl 8fr5Ig2§ 
2 0©^ftt^/c^TE^nT*3Ds cntj:oT, 

® 1 m 1 s £ 2^20 ffztiztimvmicim 

Hi oRmi^my^^5 4 tpiTS©M®tm 

[0055] ca\ ^ 1 (Dmrnmrnrnzfizty 
+)-i 0 A©ijftto^T^tSo ^x-ty^i 
n .Vj «ii'f(l!i|//ni^:i»]lc:fti!!. v {i ii, ZHlcX^X, 

WMfefizn., sraaP2 2s.^i ©^f(tMgP2 6& 

!CT^©raJgft©Tt, ^lgl 8t^A?n 

7-t ^ 3 4 « yfmm 3 2 stf ^ i# y 
7°«3 oratmso#^«£Ev p 1 ««9ifti*ns«: 
^ t j; 1 tec ? nss^©^ y ti y mm% 
"tmmmm^m, mm 0^ a tmts 

Si^tlKM. c®fflfoHi, 7^-F^7 7Mii 
^4 2^SCTtft>tl^c 

[0 0 5 6] wimmwMmz 6 a, ±iyy 

•b;l/3 4 t*°y7°«J±v p 1 ^EfflnL/c^c, SiJS^ 

wommwimM (nisi s) trar^At^M 

[0 0 5 7] S/c, Hi Si 8 rtfcfel^m MP©» 
iJS^X t «fc s Mfcttt-^70tJ;S MHi 
Ttm^ »t°y7«S3 0 tT3?H5l^©NO 
x ^S7t^tiav«^J±T©m^ M^tfN 0^1/ 
2 N 2 + 1 / 2 O2 ©SfS^Eil 5>ftV«^J±T©«rM 
^ffM^tlTV^o CHS, Hi Si 8^t*5^T, » 

iJS^x (»H50 ^©NOx^M^ti^t, tig© 
W 2 S 2 0 fiWNO x ©Bi&iMtf & < 
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ST"&D> C<DJSMK%\i^X, ®1S1 8 ftycfc^T, 

n o x ©ii/M^f £^ (c c m m^yfm 

U 3 0 ®^MJt5» tTNOx ^STt^tlffftl/^M^ 

ftj*°y7««3 o tN o xSSft^ffi^m WfcfcfA 

[0 0 5 8] ^LT, MfHUlSl 8ft©#X«, ®2 

©S£fc#iigi52 8 *acTms©i£idSK©T^ H2 

S2 0t3fA?nS o C«Jg2§2 OfcaiA£tl/c#X 

a, Wffl*°y7°-t;v 6 2 m^t^mmyfmm 6 o io 
&tf a w« 3 8 H5£«± v P 3 ^ aiins c t £ «k 

n^£E*^£©ffi^n^£EiE t ss i; a tans? 

[0 0 5 9] MfH® 2 ©ffifcgjIgR 2 8 a, MlEH 1 <D 

P 3mtaLrcmc wi%xz*<omtiwmm 
(®2S2o) tisuftRx-rsMSftDa^ 
y?*.h 6 2 t^m^y^s^ i p 3 mmtzm 

£l/tV3 0 20 
[0 0 6 0] ^LT, ±$©<fc?£LT®2§2 Oftfc 

*3^T^^j±^Mii$n/cffi?us^xa, $ 3 <om 

[0 0 6 1 ] MfH±^y7°-b;i/ 3 4 W^tfTJI 1 § 

1 8 mmmwrnfimn o x wstime^iP 
j; $ t ire 1 t, smt 

Vl^t^^i^t, 7Y-FA7^«^4 2£ 
lCTnJ«S3 6©^y7°*J±V p 1 £!gLfc£ 30 

WM^x^o^iig^A^ < , 0!l*.fcf 0~ 2 o 

us 5 of^ficuH^o^^iia, mmcgittz 
« ^ n i § 1 8 ffmmmmmicmmm&ftft 

[0 0 6 2] LfrU £©J§l©l»m«£#X 
•fey-9-1 OAtfeKli, H2S2 0t^LT> ^©ft 
gP©HH«l©®*5>J±*#t-g tffil «7>J±#i i ft 40 
3<fc5£, fflffi)#y7°-t;V6 2^tS<fc^tLTV^ 

/ci6, hi si 8K^2m2 oicmxzmmm 
mtmm^yf^)VQ2^^yfmm^^-DX, 112s 

2 0ft©|?H^©iM±£#fc-g©{gWi£^c 

^ffiv«5>j±fttMii-r^c taws., 

[0 0 6 3] ^LT, ^ffi«S5 0 t^A^tlfcWJS 
^CNOxfc l^ffi«S5 OCMDtfc'^TjiTCX 
l^AMSnT, M^ti'N0^1/2N 2 + l/2 0 2 ©S 50 
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^m^trnmnms o tsmnus 8 t©p B it^ n 

jg^fg 2 g2 0fre>a*P#XafAMil 6»c»ffl2 
n«#ffifc> PiT£©«J±V P 2, 0U3.fcf4 3OmV (7 

oo°o ^EPto^n^o 

[oo6 4] ibt, mm$y7t)]/5 4 imn&$ 
yymk i p 2 a, H2S2 o m^nmmmm 

fcTN O x ^SSXa^^tlT^L/cMlgt © 

[oo6 5] corns, %2m2om9mu^(DMM 
mmz, »$y7°-f?;i/6 2icr-m^msnxh^ 

ctfrb, MfBiJ£ffl*°y7-t;P5 4tffin3#y^f 
i p 2 a, n o x ©ilgtitfJTS <: t t&So $ 

ft, l©NOx ©?M«, H 3 ©KS(#iif P 5 2 fcTrffl 
PS£tl£ N O x ©«f(M^£LTl^ C t ^e, SiJ 
A<j m !!'^U<^(tL,^L'C L, 1^)11* 
y7°-fc/P 5 4 WiM 5 8 ^ffiCTiBf fcN O xiSg 

[0 0 6 6] ccoctir^ iJ£ffl#y7-fe;P 5 4t*s 

IJS # y 7°*^ft I p 1 », HfcAyg^NOx ^ItcX 

[0 0 6 7] ^-LT, C©i!l©Hffi©M«3#X 
OAl^^Tlt fu!EMa««5 0£SflM 
HtS/ca6©«Sgttft#ai 0 0M« o 

Sttfk^g i o o a, m\mm 5 0 taws 3 8 mc 
mimz-imnmimrcmimnmm&m 0 2 

£Wt£ 0 c«SSt»¥li 02 a, ^ffi*S5 

0 taws 3 m\^^nwtmttcm^mM 1 

0 4 fc, iJSffl#y7°-fe;V5 4 tgMt^«?Jgfc LT 
n'cifcli-Kr. (i t-miiiKii o -1 ^^iSWJIeWO^^ 
Hl©X^-y^y^@Sgl 0 6t^tLTS^?tlT^ 

So 

[0 0 6 8] S/c, -ty-9-^1 4©SatLTPiT£© 

«^ (Kffi«S5 0 taws 3 8K©^y^*»StI P 

2) im^w&t*%&5\ct-*7 ovwiwwfe 

[0 0 6 9] tu!ESffiSftfc#S l 00 a, M!Bx#« 
MM^Sl 0 2tto^T, ±^y7-fe;l/3 4©fjf^ 
sWcffih^^H2©X^7^y^06Sl 0 8 t, 

fflfttfyft)]/ 6 2 mmmm\m ±z^z>%3 © 
x^7^y^0S§i 1 ofcfctfSo 
[0 0 7 0] cneox^-yf y^niBSi 0 6, 108 

Rtfl 1 OCtJD^a^ -feyy-^l 4t*t!5H? 
n^ny hn-91 2 0!^S©^RM#S c K Sc2 

ft^*;v©-fey^ • ^ yf-tyx • ^-ttmw&c t 
(a^tny>n-7 1 2 ot^yf-tyxgWis 
i^A**ti«t, 1 2 0 a, lS*ff^ 
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s i ©A^ts-jVT, f§2mff§3(D^yi-ym 

BSl 0 8&tfl 1 Otiimfih^tWf^S c 2$. 
tfS c 3£tB^"f£o 

[0 0 7 1 ] H2&tfH3©X^7^y^0Kl 0 8& 
EM 1 OH;, 3VhD-7 1 2 0^t.C9||i|S c 2 
fttf S c 3©Aft£8^T\ ^WftlX^y^S 2& 

tf s 3£*7U 3z$y7izfr3 AJkmm^yf^ 

[0 0 7 2] 1 2 0 a, ®l©7s 

^ y^-y^m l 0 6 tSLt^tiS l 0 4 10 

i^st»t^s c lm^rs., ?ii«x^a 

y^tHSSl 0 6 a, nyfn-7 1 2 OfrSfiDtffKSBJI 
ff^S c 1 ©ATJtg-jVT, 7^7AS 1 ZxWUm 

3 8 ass«ffi*ms d t \c%z 0 
[0073] iJSffl^y7°-t;i/ 5 4 }c$#i»^r;: 

tfciD, ffctH«B5 0#?gttfl:Sn, ^tti*«5 0<D 
MIWBSt^L^aSo 2^y7-fe;b3 
4 WiSO^y 7°-fe;V 6 2 T©i)f^#lh$€« <]: 5 
LT^STcfc, *mH®»5 0#ft*.fc<?^fcsnsc 20 

[0 0 7 4] ^LT, miMtl5 0 

^HIBSl 0 8&tf 1 1 OtKffSl^t^Mf^S c 
2BLtfS c 3§ffi*«„ 

[0 0 7 5] %2R?J%3e)7sJy?-yym\ 0 8R 
tf l l ott, nyfn-71 2 O^ScotufH^Mf^S 
c 2&tfS c 3©A7J£S-3VT, WPJlX'fvf-S 30 

2&tfs 3*t>U ±#y7°-t;b3 4&miffi)#y7 0 
•b;l/6 2®iff^*SW*'&So 
[0 0 7 6] *fiD& nyhn-7 1 2 0 a, in ©X 

7^y^0g§ i o 6 ictiLx^mmmm 6^© 
^g^^-f^Ml^s c i ^ffi^-r^„ in ©tx 

•y^y^HIBSl 0 6 it, nyhn-7 1 2 0^e»©Mf2 
WMf^s c l ©A?jfc8-3VT, x^7f s l 
*g 5 6 Mt« D clitaoT, &JfJ®S 5 o i: 

a?«S3 8 wtait^*£Ev p 2 mtsnznzctic 
aft©NOx©iMiifwtf^ti^o 40 

[ 0 0 7 7 ] C C T\ 3 OO^RP (MfiWtil 1 , ® 

2&^H3©n,tMtfHt) ztj&o mimmn, 
%m emmm) * 5 tj>, 3 o mm 6 o # t Lkw& 

m (%) "cmLTco mmtmifo%}i\i, %± 
K.mztircct**u m^mrf^m^-i o% 

tit, ^*0«t^LTl O%gg0®LTO^« 
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[o o 7 8] m 1 ©H^M©igH^H3 £^To ccig 

0. 5Hz«i:^ 1 0 0%IU«l/t^3tf, fflSMifc 
6Hz©t^ 1 2 %gg0ft LSltlJ: ft 
0 , »MMiJ« 3 0 H z £ L/c^t It, 5 % 

[0079] wmwts otj>tbTc^(Di^ mn®. 

[0 0 8 0] fltSlW&6 Ofj^LfcfeOH, MUMM 
t^6Hz©^^ 1 0 O%0fiLTl^^ flPI[l,'rJiiit 
&£■ 3 0 H z i; LrcJg^-ta, #J- 8 %gfilHlSLft^ 

^3 O#0t>0«fcDt>/|vSV\> 
[0 0 8 1 ] ffiT^gSaA 
t<fct>-5%~-8%fiDttffl"PSS 0 CfiD^lOlUft 
Mt?*tlH WfK5#©tt, 0. 5-2. 5Hz 
"CStK $!Matr43 0#(7)tt, 6-1 5HzT?£D, 

mmm 6 o 1 t , 6 ~ 2 5 h z aws l^ibh t 

[0 0 8 2] CCDlEH^-IS^t^-Ti:, MSBfri (it. 

mmmmm) \t^mx±.x%-ox, mmzzo) 
mm m) ico. i~o. szmtzztfcZQ 

[0 0 8 3] H2©H,tMa, PiTS©iM^ffTT2 4 
Bff B WA!ia^ff^/cfft, HSrSttf^i OO^ij 
ff?^ ^ttillS5 0«SttW»lil«oT^ 

[0 0 8 4] c(Dm2<v$mmx\^ wmnn^mm 

§KCO=19i, 02 = 0. 5%, geD£N 2 fcLT, ^ 

tarns 5 otno= 1 0 0 0 p pmSjuis-ra^fffcfg 

1 0 2 tfcnt^SMJg 1 0 4 ©ISS 
»S^± 1.5V, MSMMi;^ 6 H z £ L/Co 
[0 0 8 5] $m&%&Ul\Z7tf> 0 c©04tt^ 
T> NO= 1 0 0 0 p pm^ffiL/ct^CM 

S«ilMttll^ilrMtfc©gf^ (%) ffi 

mimmmitmi 0 o«f^^^iii« 
[0086] cmmmm^, nujmm&\ 0 0 

oUrftM&frS. 2 5#tlta, ^ffi«S5 o©ft«|g 

[0 0 8 7] H3©H,tfja, Hi 

«SSttft#gi 0 0tj:^^ffiilS5 0© 

ft (*°y7°«Mfti P 2) ft^oi^tcgft-ra^** 
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fcfcOTfSSo H.t£SH£H5fcAAo c©H5tfc'^ 
ItfM^tf fcft^o /c^©#ft£-&|tlg b X* 

to 

[0 0 8 8] camtfgHfrA $ifflS«5 0fcMLT 

l»l P 2) «TU^<tf, 

(Dmmmm<, -mmtawm^Lx^o 

[0089] Mi^t, JlOHOfMM^ 10 

•feyy-i OAtfet^-nA Mii^yrAyxifffc, $> 
zwzmimc, wm&i&mi oomvxmm 
m^yy°^)v 5 a <Dtmm 5 o A?sttftA2 & ? t 

LTV^o CtlfcJcA ^ffi««5 0«ft$l!f£«I 

[0 0 9 0] ^c, ^2©HWltI2^-feyt 

1 OBfcO^T06£#fiL&^SIffi3ASo 0 

2 fcftlStSfcOfc^Tttli^fcftLT*®!^ 20 

[0 0 9 1 ] c:©l2©lll©il[i:l^^xty^i 
0 B a, 06 fcjFTJ: 5 fc, Hi ©Hfi(S©jgJBfc:«S^r 
x-fey^i 0AfcfMC#l$£rr3^ SSSftft: 
AS l o o t>\ SMyf*.)]/ 3 4 ©^fjAyAms 3 2 

t mw^yfnm 3 o nti^^t^sm^^-rfcfe 
©£#*«&A®i 3 0£t-rsj£"egaSo 
[0 0 9 2] c ©5#*«&AS 1 3 o a, wtitfy 

7*«3 2 t^fj^yy*«3 oratssffiRsafr^ 

fe©2$f£»igl 3 2 AAyA-t;b3 4 icgj^f^t 30 

nmt Lx~mmw$ 6 tswjg 1 3 2 

[0 0 9 3] -tyAftAl A(DU&tLX 

ffi£<DWL (ftffi®! 5 0 i:S*P«ffi3 8K©^^^S 

rMti p2) *«nssjgi:a«<fc5tt-^7o«ui 

JjAA/g£A, MtEJ§4©X^7AyA@S&l 3 Am 

•7 1 2 0fr5>©^Mf^S c 4 taAvrfi^ti^o 
[0094] M;AA 0AL&^8>{1^AA©Ay-9- • 40 

71 2 oi^yft^S^s iffXfrsn«fc, 
1 2 0 a, Mg5j<ff^s i©A7Jta-jV 

T, !§4©7^7AyA05Sl 3 4fcMLT5MKl 

3 2<\<DW*)&%.*7ji?W$tfms c4W5o H 
4©X^7A yym&tl 3 4^, 3VhD-7l2 0^ 
5»©M!H«Mf^S c 4©AAfcSAVA ;U7AS 

4^swjgi 3 2M^d^, cmc^-dx, mi 
*°y7°*S3 2 trtflj* o y7°*«3 op^easw^ 

WLtlZCtfcftZo £<D£%, fflfeft$yf&]/5 4$. 50 
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zM$fo$y?&]/6 2 a, *rf L «J±v P 2fttfv P 3 

(ftt4 5 0mV) ^EWn^tlT, S#©Ay7Wi^ 

[0 0 9 5] A*°y7°AA3 4 
<fc D , % 1 § 1 8 ©MSSH^SIIS^tgft L, c n 

a©iss, ftffi««5 0tfstt{fr*n-z\ ^ffi«S5o 

[0 0 9 6] A LT, M*J;?&JfJWi 5 0 

©sww^g Wb^ma ^ a s^a, »^ 
%Mz%^yvr • ;>< yftyx • A-£Bgft{Af « 
3Vhn-7i2oa, ®4©x^7f-y^[Hf?§i 

3 4 tMbT4fianJWJS3 6^0)^(9^^^^ 
Mf#S c4W5„ H4©X^7AyA05Sl 3 
4 a> a y hn-7 l 2 0 e> © MfHtlMf ^ s c 4 © 
At) , 7A 7 AS 4 AAlM 3 6 fjtt;] D 

cntioT, AAy7-tA3 4©^fJ^y7* 

«3 2 tm$y7w&3 omicny^-YAymm 
%\ 2 izx^x mm fttctfy 7°m&v p 1 tfmfrasn 

[0 0 9 7] H2©f|ffi©M«SAX 
-tzyAi OBfcfc^m ^lCilofEK^ 

•by+j- i o a £ n^nt, tarns 5 o mmmmmm 
■stu mmitic x o xmmmwm&tsft h©h 

[0 0 9 8] L(Dl2©SS©»^^Tli 
t^T©#y 7°-t;l/ 3 4, 5 4 Rtf 6 2 ^tffSWctt 

i^y7°-b;i/3 4 tfe^«^ij^y7*S3 oawi 

#y7«S3 2, M^t»^°y7-{r;l/6 2 tfotj-^ffl 
[0 0 9 9] ^t, ®3©Hffi©ff»^AX-fey^ 

[0 10 0] o©^3©Hffi©ff^t^^AX-tryAl 

oca, 07 tjj^r j; 9 hi <Dmm<D&mc%% a 

XAyAl OAtiiiS^CSit^tA^^ USSttft 
AS l 0 0 *A mtfyytfr 6 2 ©WfflAy7llS 6 

o mmyfmm3 2 KtnK»tss*^^r-/'c 

i6©S#il?fLfftl&AS 1 4 0 AAy7-feA3 4©» 
f^gWcffA?^^H2©X^7AyA06Sl 0 8 
?rtASA,TII&?,o 

[0 10 1] M!HS#Wftl&ASl 4 oa, WfflAy 
7«S6 0 i:^fJ^y7°«S3 2ratS#ffiffi*«frfc 

mmxm 1 4 2 wfflAy7-tA6 2 tjgnA^ 

f?«Bi: LT«Mllil6 4 t^WJg 1 4 2 fc^SWW 
t«D^^H5©X^7AyA06Sl 4 4t^tLT 
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[0 10 2] u©i§^&, -ty+f^l 4©SgiLT 

fJtS©«^ (^ffi«S5 o £S*p®i3 8m©#y:/8 
ffiflti p2) ftWissat&s octii 

* 5 tl, MtBH 2 Bl tf ii 5 © 7 f" y 1 

0 8Mi 4 4(Dm^m, -tyy-n^i 4tmcwt 

WJnSnyha— ?1 2 Oi^O»|§S c 2&tf 

5 c 5tg-3VTfffrtl3o 

[0103] 0*L&t,«/^;v©-fey^- 
tVr-fVTs • ^-^Jtfl^ctfcjc^Tny hp- io 
71 2 ot^yf tyxg^fi^s i&wsti&t, 
nyhn-7 1 2 0«, tlgjJWS i ©A*fcS^>V 

t, j§ 2 ©x^ 7 ^y ^hibs i o 8 
mms c 2mtit&o 

[0 1 0 4] %2<DZJy7-y7®&l 0 8tt, 3>h 
n-y 1 2 0*^O»|§S c 2«A^(eS'3V u 
yU7^S 2£#7U i*°y7-fe/b3 4<£>f6ft£f?lk 

[0 10 5] ^©^, nyf-n-7 1 2 0tt, H5©7, 
-Y 7^y7*@S§ 1 4 4 LT5ffi»iS 1 4 2 -\©t/JD 20 
S^*t«SI§S c 5%&Jlt%o fS 5 ©X^y? 
y^BBSl 4 4 l 2 0fre>©MM^ 

ff^S c 5©A£tS-3VT, X^7f-S 5££«E*Si 

1 4 2fJfc^Dg|*, CtUCfcoT, fflffl^y7°«6 

o ww$y7nm3 2 riicmmm^mzctic 

P 2 (4 5 0mV) mtattlX, ffi&<D$yfflfffl 

[0 1 0 g] muhyy -tills r> zickfrAStizm^t 

%2%2o<Dm£m%tf$&mcmtt%c 30 

tfr^ c tit#-3 Tiffins 5 o^rSttfKtx, ^ffl 

MS 5 0 ©«g«tM«-T3 atWo ±# 

y7-fe;v 3 4 T©iMt£#it£^ <t 5 1 i/a^Sfc 
[0 1 0 7] ^lt, -%<dmm. mi£mnM5 0 

3>hn-7l 2 0^, ®2©X^7f">^|Hli^l 0 8 

immm^tmmms c 2^0i^-r^ o 

[0 1 0 8] St2©X^7f-y7lHi^l 0 8&, nyh 40 
n-7 1 2 0^5©M!H«Mf^S c 2©A*fcS-jV 
T, X^7fS2WU ±^y7°-fe;i/3 4©iif^ 

[0 10 9] ^©H, nyfn-7 l 2 Ott, H5©X 
^ 7 ^y 7088 1 4 4 tMLT4fia«M«S6 4 -\© 
«D^^t«Mf^S c 5*mt& a J§5©X^ 
7 7 t y^[US§l 4 4 3>hD-7l 2 0frS©fufE 
WMf^S c 5©A*tS-jVT, X^77^S 5£*St 
*S 6 4 ffi t« D ^ , CtltioT, MSW y 7SS 

6 0 i^ffi^y7*S 3 2 fiitJ)S«£E V p 3 Wta 50 
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StlSCfclC&D, a#©NOx©$J£I&{1Wbtl 

So 

[0 1 1 0] t0«fc5fc^ ®3©Hffi©M^S#X 

•fey-^i octfc'^ra, ®i ©Hffi©M^s#x 
■t y^ i o a t mmu m&nm 5 0 ©ft«t^ s @a 

[0111] *m(D%i~%3(Dmn<»mmzx 

x-fey^i oa~i ocm iJ£-f^SiM#xjt 

LTN O x £ft#<t L» «$i^'X^t|ftt 

mm<D%m*%vz n 0 x ^©^a^t 

tj\ Mx«'h 2 o^c 02 H©iMfc feMclfflfS <: 

[0 112] P^a'C0 2 ^H 2 0^«^7>»LT^L 

fzOz *mk#yTe®Kmmm>tittyyr^ h 2 

0 1 5 C t £ £ o L /c H z * 7°D h y 

ye#tt@f**»K^ffl^T# y tf ysramrz % 
[oii3]ft*, c©^t^^^x-ty^Rt;^x 

■by^©*ftp*ih^£s, mmmmmimzts 
[0 1 1 4] 

^y^msii7\^y^mm±--nm^m, mn 
mmmm&mk < mitz^z tt^ mm 

{tic X o Ttm«!R«t*^iit?a H©f»®^f^P^ih 
[0ffi©W*^] 

[Hi] Hi ©Hffi©ff»il?,^7-{ry^©«jt^ 
[02] HlfcfctfSl I- I IIS±©»TffiH^feSo 

[03] hi©«ij (wit«sst!a^ 
[04] w,2 <vmm ( 2 4 WBWMKtf o /eft© 

@II©a&i/^*/cH,tfJ) ©£SH£^#1tH-?£ 

So 

[05] H3©H,tfJ (SttWM^ffo/c^ttf^ 
[06] H2©Hffi©ff»^#x-fey^©8ji^ 
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CLAIMS 

[Claim(s)] 

[Claim 1]A gas sensor comprising: 

A main pumping means which carries out pumping processing of the oxygen contained in gas 
under test from said outer space introduced into treatment space by which section forming was 
carried out with a solid electrolyte which touches outer space through a gas inlet, and controls 
oxygen tension in said treatment space to a predetermined value into which predetermined 
gas constituents must have been decomposed. 

A catalysis and/or electrolysis are made to decompose gas constituents under test contained 
in gas under test after pumping processing was carried out in said main pumping means, A 
pump means for measurement which carries out pumping processing of the oxygen generated 
by this decomposition is provided, An electrode activation means for activating a sensing 
electrode of said pump means for measurement in a gas sensor which measures said gas 
constituents under test in said gas under test based on pump current which flows into this 
pump means for measurement by pumping processing of said pump means for measurement. 

[Claim 2]A gas sensor having a backing vacuum pump means which carries out pumping 
processing of the oxygen contained in the gas sensor according to claim 1 in gas under test 
after pumping processing was carried out in said main pumping means. 
[Claim 3]A gas sensor, wherein said electrode activation means has an alternating current 
feeding means for sending an alternating current through said pump means for measurement 
selectively in the gas sensor according to claim 1 or 2. 

[Claim 4]A gas sensor having a means to stop operation of a main pumping means at least, in 
the gas sensor according to claim 3 when sending an alternating current through said pump 
means for measurement. 

[Claim 5]A gas sensor, wherein said electrode activation means has an alternating current 
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feeding means for sending an alternating current through said main pumping means 
selectively in the gas sensor according to claim 1 or 2. 

[Claim 6]A gas sensor, wherein said electrode activation means has an alternating current 
feeding means for sending an alternating current through said backing vacuum pump means 
selectively in the gas sensor according to claim 2. 

[Claim 7]A gas sensor having a means to stop operation of said main pumping means, in the 
gas sensor according to claim 6 when sending an alternating current through said backing 
vacuum pump means. 

[Claim 8]A gas sensor characterized by the resistance welding time's being 5 seconds or more, 
and said alternating current being frequency obtained when frequency carries out the 
multiplication of 0.1-0.5 to resistance welding time (second) of said alternating current in a gas 
sensor given in any 1 paragraph of claims 3-7. 

[Claim 9]lt is a deterioration preventing method of a gas sensor which measures said gas 
constituents under test in said gas under test based on pump current which is provided with 
the following and flows into this pump means for measurement by pumping processing of said 
pump means for measurement, A deterioration preventing method of a gas sensor which 
performs activation to a sensing electrode for measuring said gas constituents under test, and 
is characterized by recovering a catalyst function of said sensing electrode. 
A main pumping means which carries out pumping processing of the oxygen contained in gas 
under test from said outer space introduced into treatment space by which section forming was 
carried out with a solid electrolyte which touches outer space through a gas inlet, and controls 
oxygen tension in said treatment space to a predetermined value into which predetermined 
gas constituents must have been decomposed. 

A pump means for measurement which carries out pumping processing of the oxygen which 
was made to decompose gas constituents under test contained in gas under test after 
pumping processing was carried out in said main pumping means by a catalysis and/or 
electrolysis, and was generated by this decomposition. 

[Claim 10]A deterioration preventing method of a gas sensor, wherein said gas sensor has a 
backing vacuum pump means which carries out pumping processing of the oxygen contained 
in gas under test after pumping processing was carried out in said main pumping means in a 
deterioration preventing method of the gas sensor according to claim 9. 
[Claim 1 1]A deterioration preventing method of a gas sensor, wherein said activation sends an 
alternating current through said pump means for measurement selectively in a deterioration 
preventing method of the gas sensor according to claim 9 or 10. 

[Claim 12]A deterioration preventing method of a gas sensor stopping operation of a main 
pumping means at least in a deterioration preventing method of the gas sensor according to 
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claim 1 1 when sending an alternating current through said pump means for measurement. 
[Claim 13]A deterioration preventing method of a gas sensor, wherein said activation sends an 
alternating current through said main pumping means selectively in a deterioration preventing 
method of the gas sensor according to claim 9 or 10. 

[Claim 14]A deterioration preventing method of a gas sensor, wherein said activation sends an 
alternating current through said backing vacuum pump means selectively in a deterioration 
preventing method of the gas sensor according to claim 10. 

[Claim 15]A deterioration preventing method of a gas sensor stopping operation of said main 
pumping means in a deterioration preventing method of the gas sensor according to claim 14 
when sending an alternating current through said backing vacuum pump means. 
[Claim 16]ln a deterioration preventing method of a gas sensor of a statement, in any 1 
paragraph of claims 11-15, said alternating current, A deterioration preventing method of a gas 
sensor the resistance welding time's being 5 seconds or more, and being the frequency 
obtained when frequency carries out the multiplication of 0.1-0.5 to resistance welding time 
(second) of said alternating current. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the deterioration preventing method of a gas 
sensor and a gas sensor which measures flammable gas, such as oxides contained in the 
exhaust gas of vehicles, or the atmosphere, such as NO, N0 2> S0 2> C0 2 , and H 2 0, CO, 

CnHm, for example. 
[0002] 

[Description of the Prior Art]Conventionally, as a method of measuring NOx in gas under test, 
such as combustion gas, the NOx reduction nature of Rh is used and the technique of having 
measured the electromotive force between these two electrodes is known using the sensor in 
which Pt electrode and Rh electrode were formed on the solid electrolyte of oxygen ion 
conductivity, such as zirconia. 

[0003]However, such a sensor has the problem that electromotive force not only changes a lot, 
but electromotive force change is small, therefore it tends to be influenced by a noise to the 
concentration change of NOx by change of the oxygen density contained in the combustion 
gas which is gas under test. 

[0004]the fuel which a lot of NOx generally generates from reducing gas, such as CO, 
becoming indispensable in order to pull out the reduction nature of NOx -- under too little 
burning conditions, In order for the yield of CO to be less than the yield of NOx, there was a 
fault that measurement was impossible, in the combustion gas formed under such burning 
conditions. 

[0005]the 1st inner cavity that was open for free passage to gas's under test existence space 
in order to solve said problem, and the 2nd inner cavity that was open for free passage to this 
1st inner cavity - NOx -- resolution - with the NOx sensor which arranged the pump electrode 
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in which power differs. 0 2 concentration is adjusted by the 1st pump cell in the 1st inner cavity, 

NO is decomposed by the decomposition pump cell allotted in the 2nd inner cavity, and the 
method of measuring NOx concentration from the pump current which flows into a 
decomposition pump is indicated by J P, 8-271 476, A, for example. 

[0006]Even if it is a case where an oxygen density changes suddenly, the sensor element 
which allotted the backing vacuum pump electrode in the 2nd inner cavity is indicated by JP,9- 
1 13484 ,A so that the oxygen density in the 2nd inner cavity may be controlled uniformly. 
[0007] 

[Problem(s) to be Solved by the lnvention]By the way, in the conventional gas sensor, as 
shown in drawing 8, aging that a detected current value (pump current value) became small 
was accepted by the durability test in the system etc Drawing 8 shows the detecting 
characteristic (refer to solid line a) in an initial stage, and the detecting characteristic (refer to 
solid line b) after doing a durability test for 24 hours. 

[0008]And when a gas sensor was put, for example under the condition that NO concentration 
is high, it was accepted that a detected current value falls by the aging. In addition, although it 
was by neither water nor adsorption of unburned gas components as the case under the high 
concentration conditions of said NO, it was accepted that a detected current value falls too. 
[0009]This cause is considered that catalyst [ of the sensing electrode for measuring gas 
constituents under test / itself ] is falling. 

[0010]This invention is made in consideration of such a technical problem, and is a thing. 
The purpose is to be able to activate a catalyst function, to be able to prevent precision 
deterioration, like a detected current value plunges by aging, and to provide the deterioration 
preventing method of gas sensors with enough endurance, and a gas sensor. 

[0011] 

[Means for Solving the Problem]A gas sensor concerning this invention carries out pumping 
processing of the oxygen contained in gas under test from said outer space introduced into 
treatment space by which section forming was carried out with a solid electrolyte which 
touches outer space through a gas inlet, A main pumping means which controls oxygen 
tension in said treatment space to a predetermined value into which predetermined gas 
constituents must have been decomposed, A catalysis and/or electrolysis are made to 
decompose gas constituents under test contained in gas under test after pumping processing 
was carried out in said main pumping means, A pump means for measurement which carries 
out pumping processing of the oxygen generated by this decomposition is provided, In a gas 
sensor which measures said gas constituents under test in said gas under test based on pump 
current which flows into this pump means for measurement by pumping processing of said 
pump means for measurement, an electrode activation means for activating a sensing 
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electrode of said pump means for measurement is established and constituted. 
[0012]First, pumping processing of the oxygen is carried out by main pumping means among 
gas under test introduced in treatment space from outer space, and oxygen in treatment space 
is adjusted to prescribed concentration. 

[0013]Gas under test adjusted to a predetermined oxygen density in said main pumping 
means is led to the following pump means for measurement. A pump means for measurement 
carries out pumping processing of the oxygen among said drawn gas under test. And based on 
pump current which flows into this pump means for measurement according to quantity of 
oxygen in which pumping processing is carried out by said pump means for measurement, 
quantity of predetermined gas constituents in gas under test will be calculated. 
[0014]And a sensing electrode of said pump means for measurement is activated through an 
electrode activation means periodically at the time of a maintenance, for example. By this, a 
catalyst function of a sensing electrode can be recovered, precision deterioration, like a 
detected current value plunges by aging can be prevented, and improvement in endurance can 
be aimed at. 

[0015]And it may be made to form a backing vacuum pump means which carries out pumping 
processing of the oxygen contained in gas under test after pumping processing was carried out 
in said main pumping means in said composition. 

[001 6]lt may be made to provide an alternating current feeding means for sending an 
alternating current through said pump means for measurement selectively in said electrode 
activation means in said composition. By this, an alternating current will flow into a pump 
means for measurement through said alternating current feeding means, and a sensing 
electrode of a measurement pump means will be activated. A catalyst function of a sensing 
electrode is recovered by this activation. In this case, when sending an alternating current 
through said pump means for measurement, it is preferred to form a means to stop operation 
of a main pumping means at least. It is because a sensing electrode can be activated 
efficiently. It is preferred to choose voltage which is a grade in which a sensor element does 
not carry out melanism as amplitude of said alternating current. 
[001 7]lt may be made to provide an alternating current feeding means for sending an 
alternating current through said main pumping means selectively in said electrode activation 
means in said composition. By sending an alternating current through a main pumping means, 
a treatment atmosphere of a pump means for measurement changes in police box, a sensing 
electrode is activated as a result, and a catalyst function of a sensing electrode is recovered. 
[001 8]lt may be made to provide an alternating current feeding means for sending an 
alternating current through said backing vacuum pump means selectively in said electrode 
activation means in said composition. By sending an alternating current through a backing 
vacuum pump means, a treatment atmosphere of a pump means for measurement changes in 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje 9 atw u=http%3A%2F%2Fwww4.ip... 9/30/2009 



JP,2001-013106,A [DETAILED DESCRIPTION] 



Page 4 of 17 



police box, a sensing electrode is activated as a result, and a catalyst function of a sensing 
electrode is recovered. 

[0019]ln this case, when sending an alternating current through said backing vacuum pump 
means, it is preferred to form a means to stop operation of said main pumping means. It is 
because a sensing electrode can be activated efficiently. 

[0020]The resistance welding time of said alternating current is 5 seconds or more, and, as for 
frequency, it is preferred that it is the frequency obtained by carrying out the multiplication of 
0.1-0.5 to resistance welding time (second) of said alternating current. 
[0021]Next, this invention carries out pumping processing of the oxygen contained in gas 
under test from said outer space introduced into treatment space by which section forming was 
carried out with a solid electrolyte which touches outer space through a gas inlet, A main 
pumping means which controls oxygen tension in said treatment space to a predetermined 
value into which predetermined gas constituents must have been decomposed, A catalysis 
and/or electrolysis are made to decompose gas constituents under test contained in gas under 
test after pumping processing was carried out in said main pumping means, A pump means for 
measurement which carries out pumping processing of the oxygen generated by this 
decomposition is provided, It is a deterioration preventing method of a gas sensor which 
measures said gas constituents under test in said gas under test based on pump current which 
flows into this pump means for measurement by pumping processing of said pump means for 
measurement, Activation is performed to a sensing electrode for measuring said gas 
constituents under test, and a catalyst function of said sensing electrode is recovered. 
[0022]By this, a catalyst function of a sensing electrode can be activated, precision 
deterioration, like a detected current value plunges by aging can be prevented, and 
improvement in the endurance of a gas sensor can be aimed at. 

[0023]lt may be made to form a backing vacuum pump means which carries out pumping 
processing of the oxygen contained in said gas sensor in gas under test after pumping 
processing was carried out in said main pumping means. 

[0024]lt may be made to send an alternating current through said pump means for 
measurement selectively as said activation. In this case, when sending an alternating current 
through said pump means for measurement, it is preferred to stop operation of a main 
pumping means at least. It is preferred to choose voltage which is a grade in which a sensor 
element does not carry out melanism as amplitude of said alternating current. 
[0025]lt may be made to send an alternating current through said main pumping means 
selectively as said activation, and may be made to send an alternating current through said 
backing vacuum pump means selectively. When sending an alternating current through said 
backing vacuum pump means, it is preferred to stop operation of said main pumping means. 
[0026]The resistance welding time of said alternating current is 5 seconds or more, and, as for 
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frequency, it is preferred that it is the frequency obtained by carrying out the multiplication of 

0.1-0.5 to resistance welding time (second) of this alternating current. 

[0027] 

[Embodiment of the lnvention]Hereafter about the deterioration preventing method of a gas 
sensor and a gas sensor concerning this invention. For example, the example of an 
embodiment of shoes to apply to the gas sensor which measures flammable gas, such as 
oxides contained in the exhaust gas of vehicles or the atmosphere, such as NO, N0 2 , S0 2 , 

C0 2 and H 2 0 CO CnHm is explained referring to drawing 1 1 - drawing 7 . 

[0028]First, as the gas sensor 10A concerning a 1st embodiment is shown in drawing 1 and 
drawing 2 , for example, it consists of ceramics using oxygen ion conductive solid electrolytes, 
such as Zr0 2 , it has the sensor element 14 which the solid electrolyte layers 12a-12f of six 

sheets were laminated, and was constituted. 

[0029]The 1st layer and a two-layer eye are made into the 1st and 2nd board layers 12a and 
12b from the bottom, and the 3rd layer and the 5th layer are made into the 1st and 2nd spacer 
layers 12c and 12e from the bottom, and, as for this sensor element 14, let the 4th layer and 
the 6th layer be the 1st and 2nd solid electrolyte layers 12d and 12f from the bottom. 
[0030]Between the 2nd board layer 12b and 12 d of the 1st solid electrolyte layer, The 
reference gas used as the standard of oxide measurement, for example, the space where the 
atmosphere is introduced, (reference gas introduction space 16) is divided and formed of the 
undersurface of 12 d of the 1st solid electrolyte layer, the upper surface of the 2nd board layer 
1 2b, and the side of the 1 st spacer layer 1 2c. 

[0031 ]And between the undersurface of 12 f of the 2nd solid electrolyte layer, and the upper 
surface of 12 d of the 1st solid electrolyte layer. In order to tune the 1st room of 18 and the 
oxygen tension in gas under test finely in order to adjust the oxygen tension in gas under test, 
and also to measure the oxide in gas under test, for example, nitrogen oxides, (NOx), the 2nd 
room, 20 is divided and it is formed. 

[0032]And the space part 22 is formed in the front end part of the 2nd spacer layer 12e, and, 
as for the gas sensor 10A concerning this 1st embodiment, the front end opening of this space 
part 22 constitutes the gas inlet 24. 18 [ said space part 22 and aforementioned / 1st room ] is 
opened for free passage via the 1st diffusion limitation part 26, and 20 [ room / 1st / room / 
2nd ] is opened for free passage via the 2nd diffusion limitation part 28 with 18. 
[0033]Here, the 1st and 2nd diffusion limitation parts 26 and 28 give the 1st room of a 
predetermined diffused resistor to 18 and the gas under test introduced into 20 the 2nd room, 
respectively, and are formed in the example of drawing 1 1 as a longwise slit with the 
predetermined cross-section area which can introduce gas under test, these longwise slits - 
both - ****** of the 2nd spacer layer 12e - it is mostly formed in the center portion. 
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[0034]The porous body which consists of Zr0 2 etc. is filled up with and arranged in the slit 

which constitutes the 2nd diffusion limitation part 28, and the diffused resistor of said 2nd 
diffusion limitation part 28 may be made to make it larger than the diffused resistor of the 1st 
diffusion limitation part 26. Although the larger one of the diffused resistor of the 2nd diffusion 
limitation part 28 than that of the 1st diffusion limitation part 26 is preferred, it is satisfactory 
even if small. 

[0035]And the atmosphere in 1st room 18 will be introduced in 2nd room 20 under a 

predetermined diffused resistor through said 2nd diffusion limitation part 28. 

[0036]Said space part 22 functions as blinding prevention parts for avoiding getting blocked 

the 1st room of the particle things (a soot, an oil combustion matter, etc.) by which it is 

generated in the gas of outer space under test near the entrance of 18, and it becomes 

possible to measure a NOx constituent to high degree of accuracy more. 

[0037]AII over said undersurface among the undersurfaces of 12 f of said 2nd solid electrolyte 

layer which forms 18 [ room / 1st ], **** - the inside pump electrode 30 which consists of a 

porous cermet electrode (for example, cermet electrode of Pt-Zr0 2 containing Au1 %) of 

rectangular shape mostly being formed, and, Into the portion corresponding to said inside 
pump electrode 30 among the upper surfaces of 12 f of said 2nd solid electrolyte layer. The 
outside pump electrode 32 is formed and the electrochemical pump cell 34, i.e., a main 
pumping cell, comprises 12 f of the 2nd solid electrolyte layer across which it faced between 
these inside pump electrode 30, the outside pump electrode 32, these two electrodes 30, and 
32. 

[0038]And control voltage (pump voltage) ****1 of a request is impressed through the external 
source 36 of good transformation between the inside pump electrode 30 in said main pumping 
cell 34, and the outside pump electrode 32, By passing pump current Ip1 between the outside 
pump electrode 32 and the inside pump electrode 30 for Masakata or in a negative direction, 
oxygen in the atmosphere in said 1st room 18 can be pumped out to outer space, or oxygen of 
outer space can be poured in now into 1st room 18. 

[0039]The reference electrode 38 is formed in the portion exposed to the reference gas 
introduction space 16 among the undersurfaces of 12 d of said 1st solid electrolyte layer, The 
electrochemical sensor cell 40, i.e., the oxygen tension detector cell for control, is constituted 
by said inside pump electrode 30, the reference electrode 38 and 12 f of the 2nd solid 
electrolyte layer, the 2nd spacer layer 12e, and 12 d of the 1st solid electrolyte layer. 
[0040]Based on the oxygen density difference between the atmosphere in 1st room 18, and 
the reference gas (atmosphere) in the reference gas introduction space 16, this oxygen 
tension detector cell 40 for control, The oxygen tension of the atmosphere in said 1st room 18 
can be detected now through the electromotive force generated between the inside pump 
electrode 30 and the reference electrode 38. 
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[0041 ]Are used in order that the detected oxygen tension value may carry out feedback control 
of the source 36 of good transformation, and specifically, The pump operation of the main 
pumping cell 34 is controlled through the feedback control system 42 for main process pumps 
so that the oxygen tension of the atmosphere in 1st room 18 serves as sufficient low 
predetermined value to be able to control [ of the next ] the 2nd room of oxygen tension in 20. 
[0042]This feedback control system 42 has circuitry which carries out feedback control of 
pump voltage ****1 between the outside pump electrode 32 and the inside pump electrode 30 
so that the difference (detection voltage V1) of the potential of the inside pump electrode 30 
and the potential of the reference electrode 38 may serve as a predetermined voltage level. In 
this case, the inside pump electrode 30 is considered as grounding. 

[0043]Therefore, among the gas under test introduced into 18 the 1st room, the main pumping 
cell 34 pumps out the quantity according to the level of said pump voltage ****1 , or pours in 
oxygen. And feedback control of the 1 st room of the oxygen density in 1 8 will be carried out to 
a predetermined level by repeating said a series of operations. In this state, pump current Ip1 
which flows between the outside pump electrode 32 and the inside pump electrode 30 
indicates the 1st room of the difference with the control oxygen density of 18 to be an oxygen 
density in gas under test, and it can use it for measurement of the oxygen density in gas under 
test. 

[0044]Although the porous cermet electrode which constitutes said inside pump electrode 30 
and the outside pump electrode 32 will comprise metal, such as Pt, and ceramics, such as 
Zr0 2 , The inside pump electrode 30 arranged in 1st room 18 in contact with gas under test, 

The reduction ability over NO ingredient in measurement gas was weakened, or it is necessary 
to use material without reduction ability. For example, it is preferred to comprise a cermet of 
the low metal of catalytic activity, such as a cermet of the low metal of catalytic activity, such 
as a compound which has perovskite structures, such as La 3 Cu0 4 , or Au, and ceramics, or 

Au, Pt group metal, and ceramics. When using the alloy of Au and Pt group metal for an 
electrode material, it is preferred to use Au addition as 0.03 - 35vol% of the whole metallic 
component. 

[0045]ln the gas sensor 10A concerning this 1st embodiment, It is said upper surface which 
forms 20 [ room / 2nd ] among the upper surfaces of 12 d of said 1st solid electrolyte layer, and 
the portion estranged from the 2nd diffusion limitation part 28 - **** -- the sensing electrode 50 
which consists of a porous cermet electrode of rectangular shape mostly is formed, and the 
alumina membrane which constitutes the 3rd diffusion limitation part 52 is formed so that this 
sensing electrode 50 may be covered. And the electrochemical pump cell 54, i.e., the pump 
cell for measurement, is constituted by this sensing electrode 50, said reference electrode 38, 
and 12 d of the 1st solid electrolyte layer. 

[0046]Said sensing electrode 50 comprises a porous cermet which consists of zirconia as the 
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metal which may return under-test gas-constituents slack NOx, and ceramics, and by this. 
Function as a NOx reduction catalyst which returns NOx which exists in the atmosphere in 2nd 
room 20, and also between said reference electrodes 38, By impressing fixed voltage ****2 (for 
example, 450 mV) through DC power supply 56, oxygen in the atmosphere in 2nd room 20 can 
be pumped out now to the reference gas introduction space 16. Pump current Ip2 which flows 
by the pump operation of this pump cell 54 for measurement is detected by the ammeter 68. 
[0047]Said constant-voltage (direct current) power supply 56 can impress now the voltage of 
the size which gives demarcation current under the inflow of NOx restricted by the 3rd diffusion 
limitation part 52 to pumping of the oxygen generated by the pump cell 54 for measurement at 
the time of decomposition. 

[0048]On the other hand, all over said undersurface which forms 20 [ room / 2nd ], among the 
undersurfaces of 12 f of said 2nd solid electrolyte layer, **** - the backing vacuum pump 
electrode 60 which consists of a porous cermet electrode (for example, cermet electrode of Pt- 
Zr0 2 containing Au1 %) of rectangular shape mostly being formed, and, The auxiliary 

electrochemical pump cell 62, i.e., an auxiliary pump cell, comprises this backing vacuum 
pump electrode 60, said 12f of 2nd solid electrolyte layer, and the outside pump electrode 32 
of the main pumping cell. 

[0049]Like the inside pump electrode 30 in said main pumping cell 34, said backing vacuum 
pump electrode 60 weakened the reduction ability over NO ingredient in gas under test, or 
material without reduction ability is used for it. In this case, it is preferred to comprise a cermet 
of the low metal of catalytic activity, such as a cermet of the low metal of catalytic activity, such 
as a compound which has perovskite structures, such as La 3 Cu0 4 , for example, or Au, and 

ceramics, or Au, Pt group metal, and ceramics. When using the alloy of Au and Pt group metal 
for an electrode material, it is preferred to use Au addition as 0.03 - 35vol% of the whole 
metallic component. 

[0050]And oxygen in the atmosphere in 2nd room 20 can be pumped out now to outer space 
by impressing fixed voltage ****3 (for example, 450 mV) of a request through external DC 
power supply 64 between the backing vacuum pump electrode 60 in said auxiliary pump cell 
62, and the outside pump electrode 32. 

[0051 ]lt is considered as the low oxygen tension value whose oxygen tension of the 
atmosphere in 2nd room 20 is under the situation where gas constituents (NOx) under test 
must have been returned or decomposed substantially and which does not have influence in 
measurement of the amount of objective components substantially by this. In this case, since 
change of the quantity of the oxygen introduced in this 2nd room 20 is reduced more nearly 
substantially than change of gas under test, the 1st room of the oxygen tension [ the 2nd room 
of] in 20 is uniformly controlled with sufficient accuracy by work of the main pumping cell 34 in 
18. 
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[0052]Therefore, in the gas sensor 10A concerning a 1st embodiment that has said 
composition, the gas under test by which oxygen tension was controlled in said 2nd room 20 
will be led to the sensing electrode 50. 

[0053]ln the gas sensor 10A concerning this 1st embodiment, as shown in drawing 2 , in the 
gestalt inserted from the upper and lower sides by the 1st and 2nd board layers 12a and 12b, 
the heater 70 which generates heat by electric supply from the outside is laid underground. It is 
provided in order that this heater 70 may improve the conductivity of oxygen ion, and in order 
to obtain electric insulation with the 1st and 2nd board layers 12a and 12b, the insulating 
layers 72, such as alumina, are formed in the upper and lower sides of this heater 70. 
[0054]The 2nd room of said heater 70 is allocated over 20 of the whole from 18 the 1st room, 
and by this. It is heated by 18 and respectively predetermined temperature, and combines, and 
it heats to a temperature predetermined also in the main pumping cell 34, the oxygen tension 
detector cell 40 for control, and the pump cell 54 for measurement, and 20 [ room / 1st / room / 
2nd ] is held at it. 

[0055]Here, operation of the gas sensor 10A concerning a 1st embodiment is explained. First, 
the tip part side of the gas sensor 10A is arranged in outer space, and the 1st room of gas 
under test is introduced by this under a predetermined diffused resistor through the space part 
22 and the 1st diffusion limitation part 26 18. This gas under test introduced into 18 the 1st 
room receives the pumping action of the oxygen caused by impressing pump voltage ****1 
predetermined between the outside pump electrode 32 which constitutes the main pumping 
cell 34, and the inside pump electrode 30, It is controlled so that the oxygen tension becomes 
a predetermined value, for example, 10" 7 atm. This control is performed through the feedback 
control system 42. 

[0056]When the 1st diffusion limitation part 26 impresses pump voltage ****1 to the main 
pumping cell 34, oxygen in gas under test narrows down the quantity which carries out 
diffusion flow ON to measuring space (the 1st room 18), and it is serving to control the current 
which flows into the main pumping cell 34. 

[0057]Also in the bottom of heating according to external gas under test [ in 1st room 18 ], and 
also heating environment with the heater 70, The state under the oxygen tension to which NOx 
in atmosphere is not returned with the inside pump electrode 30, for example, NO, -> the 
situation under the oxygen tension in which the reaction of 1/2N 2 +1/20 2 does not occur is 

formed. In [ this is because exact measurement of NOx within 2nd room 20 of the latter part 
becomes impossible when NOx in gas (atmosphere) under test is returned in 1st room 18, 
and ] this meaning, It is necessary to form the situation where NOx must have been returned in 
1st room 18 of the ingredient (here metallic component of the inside pump electrode 30) which 
participates in reduction of NOx. As mentioned above, specifically, it is attained by using a low 
material of NOx reduction nature, for example, the alloy of Au and Pt, for the inside pump 
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electrode 30. 

[0058]And the 2nd room of the gas in said 1st room 18 is introduced under a predetermined 
diffused resistor through the 2nd diffusion limitation part 28 20. This gas introduced into 20 the 
2nd room receives the pumping action of the oxygen caused by impressing voltage ****3 
between the backing vacuum pump electrode 60 which constitutes the auxiliary pump cell 62, 
and the reference electrode 38, and it is finely tuned so that that oxygen tension may serve as 
a low fixed oxygen tension value. 

[0059]Like said 1st diffusion limitation part 26, when said 2nd diffusion limitation part 28 
impresses voltage ****3 to the auxiliary pump cell 62, oxygen in gas under test narrows down 
the quantity which carries out diffusion flow ON to measuring space (the 2nd room 20), and it 
is serving to control pump current Ip3 which flows into the auxiliary pump cell 62. 
[0060]And the gas under test by which oxygen tension was controlled in 2nd room 20 as 
mentioned above will be led to the sensing electrode 50 under a predetermined diffused 
resistor through the 3rd diffusion limitation part 52. 

[0061]When said main pumping cell 34 tends to be operated and it is going to control the 
oxygen tension of the atmosphere in 1st room 18 to the low oxygen tension value which does 
not have influence in NOx measurement substantially, So that the voltage V1 detected by the 
oxygen tension detector cell 40 for control may become fixed if it puts in another way, When 
pump voltage ****1 of the source 36 of good transformation is adjusted through the feedback 
control system 42, the oxygen density in gas under test is large, for example, if it changes to 0 
to 20%, each oxygen tension of the atmosphere in 2nd room 20 and the atmosphere of the 
sensing electrode 50 neighborhood will usually come to change slightly. The 1st room of 
oxygen density distribution will arise in the cross direction and the thickness direction of 18, 
and this will be considered to be for this oxygen density distribution to change with the oxygen 
densities in gas under test, if the oxygen density in gas under test becomes high. 
[0062]However, in the gas sensor 10A concerning this 1st embodiment, Since he is trying to 
form the 2nd room of the auxiliary pump cell 62 to 20 so that it may become a uniformly low 
always oxygen tension value about the oxygen tension of the atmosphere of the inside, Even if 
the 1st room of the oxygen tension of the atmosphere introduced into 20 the 2nd room 
changes from 18 according to the oxygen density of gas under test, It is controllable by the 
pump operation of said auxiliary pump cell 62 to the low oxygen tension value which can 
always make the oxygen tension of the atmosphere in 2nd room 20 a low fixed value, and 
does not have influence in measurement of NOx substantially as a result. 
[0063]And NOx of the gas under test introduced into the sensing electrode 50 is returned or 
decomposed into the surroundings of this sensing electrode 50, for example, the reaction of 
NO->1/2N 2 +1/20 2 is triggered. At this time, voltage ****2 (700 **) predetermined, for example, 

430 mV, is impressed in the direction by which oxygen is pumped out of 20 at the 2nd room 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje 9 atw u=http%3A%2F%2Fwww4.ip... 9/30/2009 



JP,2001-013106,A [DETAILED DESCRIPTION] 



Page 11 of 17 



introduction space [ reference gas ] 16 side between the sensing electrode 50 and the 
reference electrode 38 which constitute the pump cell 54 for measurement. 
[0064]Therefore, pump current Ip2 which flows into the pump cell 54 for measurement 
becomes a value proportional to the sum with the oxygen density in the atmosphere led to 20 
the 2nd room, i.e., the oxygen density in 2nd room 20, and the oxygen density which it was 
returned or decomposed and NOx generated with the sensing electrode 50. 
[0065]ln this case, since the oxygen density in the atmosphere in 2nd room 20 is uniformly 
controlled by the auxiliary pump cell 62, pump current Ip2 which flows into said pump cell 54 
for measurement will be proportional to the concentration of NOx. The concentration of this 
NOx becomes possible [ measuring NOx concentration correctly through the ammeter 58 ] 
from the pump cell 54 for measurement, even if the oxygen density of gas under test changes 
a lot, since the diffusing capacity of NOx restricted in the 3rd diffusion limitation part 52 is 
supported. 

[0066]From this, NOx expresses the quantity returned or decomposed, therefore most does 
not depend for pump current value Ip1 in the pump cell 54 for measurement on the oxygen 
density in gas under test. 

[0067]And in the gas sensor 10A concerning this 1st embodiment, it has the electrode 
activation means 100 for carrying out activation of said sensing electrode 50. This electrode 
activation means 100 has the alternating current feeding means 102 for sending an alternating 
current selectively between the sensing electrode 50 and the reference electrode 38. This 
alternating current feeding means 102 has the 1st switching circuit 106 that switches 
selectively DC power supply 56 and AC power supply 104 as AC power supply 104 for sending 
an alternating current between the sensing electrode 50 and the reference electrode 38, and a 
power supply which should connect with the pump cell 54 for measurement, and is constituted. 

[0068]The output of the heater 70 is set up become the temperature into which predetermined 

current (pump current Ip2 between the sensing electrode 50 and the reference electrode 38) 

flows as a temperature of the sensor element 14. 

[0069]Said electrode activation means 100 is provided with the following. 

The 2nd switching circuit 108 that stops operation of the main pumping cell 34 selectively in 

addition to said alternating current feeding means 102. 

The 3rd switching circuit 110 that stops operation of the auxiliary pump cell 62 selectively. 

[0070]The change of these switching circuits 106, 108, and 110 is performed based on 
switching signal Sc1 , Sc2, and Sc3 from the controller 120 installed with the sensor element 
14. For example, when maintenance requirement signal Si is inputted into the controller 120 by 
operating the sensor maintenance key of the navigational panel which is not illustrated, the 
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controller 120, Based on the input of this requirement signal Si, the switching signals Sc2 and 
Sc3 which show an operation stop to the 2nd and 3rd switching circuits 108 and 1 10 are 
outputted. 

[0071]Based on the input of the switching signals Sc2 and Sc3 from the controller 120, the 2nd 
and 3rd switching circuits 108 and 1 10 turn off the switches S2 and S3, respectively, and stop 
operation of the main pumping cell 34 and the auxiliary pump cell 62. 
[0072]Then, the controller 120 outputs switching signal Sc1 which shows the change to AC 
power supply 104 to the 1st switching circuit 106. Based on the input of said switching signal 
Sc1 from the controller 120, the 1st switching circuit 106 will switch the switch S1 to the AC- 
power-supply 104 side, and an alternating current will flow through it between the sensing 
electrode 50 and the reference electrode 38 by this. 

[0073]By sending an alternating current through the pump cell 54 for measurement, the 
sensing electrode 50 will be activated and the catalyst function of the sensing electrode 50 will 
be recovered. In order to try to stop operation by the main pumping cell 34 and the auxiliary 
pump cell 62 especially, the sensing electrode 50 will be activated efficiently. 
[0074]And if time required for activation of the fixed period 50, for example, a sensing 
electrode, passes, Or if the sensor maintenance key in a navigational panel is operated again, 
the controller 120 will output the switching signals Sc2 and Sc3 which show resumption of 
operation to the 2nd and 3rd switching circuits 108 and 110. 

[0075]Respectively, and they make operation of the main pumping cell 34 and the auxiliary 
pump cell 62 resume based on the input of said switching signals Sc2 and Sc3 from the 
controller 120. [ the 2nd and 3rd switching circuits 108 and 1 10 ][ the switches S2 and S3 ] 
[0076]Then, the controller 120 outputs shortly switching signal Sc1 which shows the change to 
DC power supply 56 to the 1st switching circuit 106. Based on the input of said switching 
signal Sc1 from the controller 120, the 1st switching circuit 106 switches the switch S1 to the 
DC-power-supply 56 side, and by this. Direct-current-voltage ****2 will be impressed between 
the sensing electrode 50 and the reference electrode 38, and measuring operation of the usual 
NOx is performed. 

[0077]Here, three examples of an experiment (it is described as the 1st, 2nd, and 3rd 
examples of an experiment for convenience) are shown. The 1st example of an experiment 
changes the frequency (processing frequencies) of said alternating current, and looks at the 
restorative effect at the time of making time (processing time) to operate an electrode 
activation means and send an alternating current through a sensing electrode into 5 seconds, 
30 seconds, and 60 seconds. Change (%) of the decreasing rate showed change of the 
restorative effect. That is, decreasing rate change shows the state where having recovered 
thoroughly is shown, for example, decreasing rate change is not recovered about 10% to 
recovery with perfect -10%, in 0%. 
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[0078]The result of the 1st example of an experiment is shown in drawing 3 . the time of what 
made processing time 5 seconds being recovered from this result 100%, when processing 
frequencies are 0.5 Hz, but processing frequencies being 6 Hz -- about -the case where it 
changed into the state where it does not recover about 12%, and processing frequencies are 
30 Hz -- about -it is in the state where it does not recover about 25%. 
[0079]the case where what made processing time 30 seconds was recovered 100% when 
processing frequencies were 6 Hz, but processing frequencies are 30 Hz - about -it is in the 
state where it does not recover about 16%. However, the range of fluctuation is smaller than 
the thing for processing time 5 seconds. 

[0080]the case where what made processing time 60 seconds was recovered 100% when 
processing frequencies were 6 Hz, but processing frequencies are 30 Hz ~ about -it is in the 
state where it does not recover about 8%. However, the range of fluctuation is smaller than the 
thing for processing time 5 seconds, or 30 seconds. 

[0081]When a practical use level is considered, decreasing rate change is -5%-8% of a range 
as it is large. If it sees in this 1st example of an experiment, at the time of processing time 5 
seconds, it is 0.5-2.5 Hz, and at the time of processing time 30 seconds, it will be 6-15 Hz and 
6-25 Hz will become a desirable range at the time of processing time 60 seconds. 
[0082]lf this range is generally shown, processing time (resistance welding time of an 
alternating current) will be 5 seconds or more, and frequency will turn into frequency obtained 
by carrying out the multiplication of 0.1-0.5 to this processing time (second). It is preferred to 
choose the voltage which is a grade in which the sensor element 14 does not carry out 
melanism as amplitude of an alternating current. 

[0083]After the 2nd example of an experiment does a durability test under a predetermined 
measuring condition for 24 hours, it operates the electrode activation means 100 and sees 
activation of the sensing electrode 50 how advance according to the passage of time. 
[0084]ln this 2nd example of an experiment, the remainder was made into N 2 for the 

atmosphere of gas under test CO=1 % and O 2 =0.5%, and it was set as the conditions which 

measure NO=1000ppm with the sensing electrode 50. The heater output at this time is 12W. 
Setting out of AC power supply 104 in the alternating current feeding means 102 set amplitude 
to **1.5V, and was 6 Hz in processing frequencies. 

[0085]An experimental result is shown in drawing 4. In this drawing 4, a vertical axis shows the 
rate of change (%) of the current value of regulation when NO=1000ppm are detected, and a 
actual current value, and a horizontal axis shows the accumulation processing time (second) 
from the operation start of the electrode activation means 100. 

[0086]This experimental result shows that the catalyst function of the sensing electrode 50 is 
recovered 100% 25 seconds after the operation start of the electrode activation means 100. 
[0087]The 3rd example of an experiment is with the case where it does not carry out with the 
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case where activation of the sensing electrode 50 by the electrode activation means 100 is 
performed under the same measuring condition as the 1st example of an experiment, and 
sees a detected current value (pump current value Ip2) how change. An experimental result is 
shown in drawing 5 . In this drawing 5, the solid line a shows the characteristic at the time of 
performing activation, and the dashed dotted line b shows the characteristic at the time of not 
performing activation. 

[0088]When activation is not performed from this experimental result to the sensing electrode 
50, the detected current value (pump current value Ip2) falls with the passage of time, but 
when activation is performed to the sensing electrode 50, the fixed detected current value is 
shown regardless of the passage of time. 

[0089]Thus, he is trying to activate the sensing electrode 50 of said pump cell 54 for 
measurement through the electrode activation means 100 periodically at the time of a 
maintenance in the gas sensor 10A concerning a 1st embodiment, for example. By this, the 
catalyst function of the sensing electrode 50 can be recovered, precision deterioration, like a 
detected current value plunges by aging can be prevented, and improvement in endurance can 
be aimed at. 

[0090]Next, it explains, referring to drawing 6 for the gas sensor 1 0B concerning a 2nd 
embodiment. A same sign is attached about drawing 2 and a corresponding thing, and the 
duplication explanation is omitted. 

[0091 ]The gas sensor 10B concerning this 2nd embodiment has the almost same composition 
as the gas sensor 10A concerning a 1st embodiment, as shown in drawing 6, but. The 
electrode activation means 100 differ in that it has the alternating current feeding means 130 
for sending an alternating current selectively between the outside pump electrode 32 of the 
main pumping cell 34, and the inside pump electrode 30. 

[0092]AC power supply 132 for this alternating current feeding means 130 to send an 
alternating current between the outside pump electrode 32 and the inside pump electrode 30, 
It has the 4th switching circuit 134 that switches selectively the source 36 of good 
transformation, and AC power supply 132 as a power supply which should connect with the 
main pumping cell 34, and is constituted. 

[0093]The output of the heater 70 is set up become the temperature into which predetermined 
current (pump current value Ip2 between the sensing electrode 50 and the reference electrode 
38) flows as a temperature of the sensor element 14 also in this case, The change of said 4th 
switching circuit 134 is performed based on switching signal Sc4 from the controller 120 
installed with the sensor element 14. 

[0094]For example, when maintenance requirement signal Si is inputted into the controller 120 
by operating the sensor maintenance key of the navigational panel which is not illustrated, the 
controller 120, Based on the input of this requirement signal Si, switching signal Sc4 which 
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shows the change to AC power supply 132 to the 4th switching circuit 134 is outputted. Based 
on the input of said switching signal Sc4 from the controller 120, the 4th switching circuit 134 
will switch switch S4 to the AC-power-supply 132 side, and an alternating current will flow 
through it between the outside pump electrode 32 and the inside pump electrode 30 by this. At 
this time, as for the pump cell 54 for measurement, and the auxiliary pump cell 62, the direct 
current voltage ****2 and ****3 (both 450 mV) is impressed, and the usual pump operation is 
performed. 

[0095]By sending an alternating current through the main pumping cell 34, the 1st room of the 
treatment atmosphere of 18 changes in police box, and the 2nd room of the treatment 
atmosphere of 20 also changes in police box in connection with this. As a result, the sensing 
electrode 50 will be activated and the catalyst function of the sensing electrode 50 will be 
recovered. 

[0096]And if time required for activation of the fixed period 50, for example, a sensing 
electrode, passes, Or if the sensor maintenance key in a navigational panel is operated again, 
the controller 120 will output shortly switching signal Sc4 which shows a change in the source 
36 of good transformation to the 4th switching circuit 134. Based on the input of said switching 
signal Sc4 from the controller 120, the 4th switching circuit 134 switches switch S4 to the 
source 36 side of good transformation, and by this. Between the outside pump electrode 32 of 
the main pumping cell 34, and the inside pump electrode 30, pump voltage ****1 controlled by 
the feedback control system 42 will be impressed, and measuring operation of the usual NOx 
is performed. 

[0097]Thus, in the gas sensor 10B concerning a 2nd embodiment, like the gas sensor 10A 
concerning a 1st embodiment, the catalyst function of the sensing electrode 50 can be 
recovered, precision deterioration, like a detected current value plunges by aging can be 
prevented, and improvement in endurance can be aimed at. 

[0098]Where all the pump cells 34, 54, and 62 are operated in this 2nd embodiment, in order 
to activate the sensing electrode 50 especially, Recovery to the inside pump electrode 30 in 
the main pumping cell 34, the outside pump electrode 32, and the backing vacuum pump 
electrode 60 in the auxiliary pump cell 62 can be performed simultaneously. 
[0099]Next. it explains, referring to drawing 7 for the gas sensor 10C concerning a 3rd 
embodiment A same sign is attached about drawing 2 and a corresponding thing and the 
duplication explanation is omitted. 

[0100]The gas sensor 10C concerning this 3rd embodiment has the almost same composition 
as the gas sensor 10A concerning a 1st embodiment, as shown in drawing 7, but. The 
electrode activation means 100 differs from the alternating current feeding means 140 for 
sending an alternating current selectively between the backing vacuum pump electrode 60 of 
the auxiliary pump cell 62, and the outside pump electrode 32 in that it has the 2nd switching 
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circuit 108 that stops operation of the main pumping cell 34 selectively. 
[01 01 ]AC power supply 1 42 for said alternating current feeding means 1 40 to send an 
alternating current between the backing vacuum pump electrode 60 and the outside pump 
electrode 32, It has the 5th switching circuit 144 that switches selectively DC power supply 64 
and AC power supply 142 as a power supply which should connect with the auxiliary pump cell 
62, and is constituted. 

[0102]The output of the heater 70 is set up become the temperature into which predetermined 
current (pump current value Ip2 between the sensing electrode 50 and the reference electrode 
38) flows as a temperature of the sensor element 14 also in this case, The change of said 2nd 
and 5th switching circuits 108 and 144 is performed based on the switching signals Sc2 and 
Sc5 from the controller 120 installed with the sensor element 14. 

[01 03]For example, when maintenance requirement signal Si is inputted into the controller 120 
by operating the sensor maintenance key of the navigational panel which is not illustrated, the 
controller 120, Based on the input of this requirement signal Si, switching signal Sc2 which 
shows an operation stop to the 2nd switching circuit 108 is outputted. 
[0104]Based on the input of switching signal Sc2 from the controller 120, the 2nd switching 
circuit 108 turns off the switch S2, and stops operation of the main pumping cell 34. 
[0105]Then, the controller 120 outputs switching signal Sc5 which shows the change to AC 
power supply 142 to the 5th switching circuit 144. Based on the input of said switching signal 
Sc5 from the controller 120, the 5th switching circuit 144 will switch the switch S5 to the AC- 
power-supply 142 side, and an alternating current will flow through it between the backing 
vacuum pump electrode 60 and the outside pump electrode 32 by this. At this time, as for the 
pump cell 54 for measurement, direct-current-voltage ****2 (450 mV) is impressed, and the 
usual pump operation is performed. 

[0106]Since the 2nd room of the treatment atmosphere of 20 changes in police box by sending 
an alternating current through the auxiliary pump cell 62, the sensing electrode 50 will be 
activated in connection with this, and the catalyst function of the sensing electrode 50 will be 
recovered. In order to try to stop operation by the main pumping cell 34 especially, the sensing 
electrode 50 will be activated efficiently. 

[01 07]And if time required for activation of the fixed period 50, for example, a sensing 
electrode, passes, or if the sensor maintenance key of a navigational panel is operated again, 
the controller 120 will output switching signal Sc2 which shows resumption of operation to the 
2nd switching circuit 108. 

[0108]And it makes operation of the main pumping cell 34 resume based on the input of said 
switching signal Sc2 from the controller 120. [ the 2nd switching circuit 108 ] [ the switch S2 ] 
[0109]Then, the controller 120 outputs shortly switching signal Sc5 which shows the change to 
DC power supply 64 to the 5th switching circuit 144. Based on the input of said switching 
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signal Sc5 from the controller 120, the 5th switching circuit 144 switches the switch S5 to the 
DC-power-supply 64 side, and by this. Direct-current-voltage ****3 will be impressed between 
the backing vacuum pump electrode 60 and the outside pump electrode 32, and measuring 
operation of the usual NOx is performed. 

[01 10]Thus, in the gas sensor 10C concerning a 3rd embodiment, like the gas sensor 10A 
concerning a 1st embodiment, the catalyst function of the sensing electrode 50 can be 
recovered, precision deterioration, like a detected current value plunges by aging can be 
prevented, and improvement in endurance can be aimed at. 

[01 1 1]Although aimed at NOx as gas constituents under test which should be measured in the 
gas sensors 10A-10C concerning the 1st - a 3rd embodiment of this invention, It is applicable 
effective also in measurement of hemoglobin-bound-oxygen content gas constituents other 
than NOx influenced by the oxygen which exists in gas under test, for example, H 2 0, C0 2 , etc. 

[01 12]For example, it can be made to apply also to the gas sensor of composition of pumping 
out 0 2 which electrolyzed C0 2 and H 2 0 and was generated by oxygen pumping, and the gas 

sensor which carries out pumping processing of the H 2 generated by electrolyzing H 2 0 using a 

proton ion-conductive solid electrolyte. 

[01 13]As for the deterioration preventing method of a gas sensor and a gas sensor concerning 
this invention, it is needless to say that various composition can be taken, without deviating not 
only from an above-mentioned embodiment but from the gist of this invention. 
[0114] 

[Effect of the lnvention]According to the deterioration preventing method of a gas sensor and a 
gas sensor concerning this invention, as explained above, while activating the catalyst function 
of a sensing electrode efficiently, by aging, precision deterioration, like a detected current 
value plunges can be prevented, and improvement in endurance can be aimed at. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

FIG.1 




[Drawing 5] 
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[Drawi ng 4] 

FIG. L 
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[Draw ing 8] 
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FIG. 6 w_ 




[Drawing 8] 

FIG. 8 
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